were less abundant in the regenerating than in the virgin forest, and bird species richness and individual abundance were also lower in the regenerating forest understory. However, the two forests did not differ significantly in the relative importance of the various foraging guilds, suggesting that similar types of resources were present in similar proportions. None of the birds sampled in the Malaysian rain-forest understory was a specialized consumer of understory flowers or fruit, whereas birds feeding mainly on foliage-dwelling arthropods were abundant and were represented by many species. This trophic organization is contrary to that reported for rain forests in other tropical regions but may simply reflect an allocation of harvestable productivity that is different rather than lower. with this supra-annual reproductive cycle (Jan- zen 1974, 1977, 1980 (1977, 1980) hypothesized that a low level of reproductive activity prevails in understory plants because of the synergistic interactions between the persistently high densities of dipterocarp seedlings and saplings that tie up resources otherwise available to nondipterocarps, and the low fertility of Malaysian soils in the light-poor understory environment. I found that in poor soils a high density of dipterocarp seedlings depresses significantly the reproductive activity and biomass of at least one herbaceous understory species (Labisia pumila, Myrsinaceae) (Wong 1981). Although the above observations and conjectures suggest why fruits 
and their consumers might be consistently low in abundance in the Malaysian rain-forest understory, they do not confirm the existence of long-term scarcity.
I present here the results of a 2-yr study of food availability (flowers, fruits, and arthropods) • .
•d understory birds in a lowland Malaysian rain forest. I collected comparative data from virgin and regenerating forest habitats that differed in resource availability to test the response of avian trophic organization to different food levels.
STUDY AREA AND METHODS
The study was conducted at two sites during nonroasting years in Pasoh Forest Reserve (Negeri Sembilan, Peninsular Malaysia, 2ø58'N, i02ø17'E), which consists of a core of virgin lowland dipterocarp forest (600 ha) ringed by a buffer zone of regenerating forest (1,400 ha) that was partially and selectively logged from 1955 to 1956 (Fig. 1) ferences for overall reproductive activity, the number of individuals that produce flowers or fruits used by birds were, respectively, 3 and 5 times greater in the virgin than in the regenerating habitat. Not surprisingly, the monthly availability of these plants was also greater in the virgin than in the regenerating forest ( (Table 3) , the generally higher number of individuals in most guilds agrees with the observations that resource levels were generally higher in virgin forest. One exception was the Emerald Dove (Chalcophaps indica), which was more abundant in regenerating than in virgin forest (Appendix 2). However, because birds of this species feed primarily on fallen canopy fruits rather than on the fruits of understory plants, its abundance clearly would not be related to the availability of fruits from understory plants.
There is not always a correlation between the relative importance of guild species richness and guild individual abundance (Fig. 7) . Whereas in the virgin forest flycatching insectivores ranked highest in species richness, they ranked only third in individual abundance. Conversely, shrub foliage-gleaning insectivotes were most abundant in both habitats but ranked only third in species richness. The relative importance of guild biomass is correlated in general with relative abundance, except when the species considered are either relatively large (pheasants, woodpeckers, doves, kingfishers) or small (sunbirds, spiderhunters, Although the above pattern of species richness and individual abundance is apparent for frugivores and foliage-gleaning birds in Afrotropical and neotropical rain-forest understories, it was not observed at Pasoh. In both the virgin and regenerating forests, foliage-gleaning insectivores (shrub and tree combined) had higher species richness, greater species-specific abundance, and greater total abundance than frugivores (Table 4) . Even if the primarily in- Table 3. tervals by understory plants (Wong 1983). Birds that primarily consume flowers or fruits would have to range over larger areas than insectivotes to meet nutritional requirements. Consequently, compared with frugivores, birds that rely on foliage arthropods are likely to maintain a more stable population in a given area, have smaller home ranges, and fluctuate less numerically as judged by mist-net samples. In both the virgin and regenerating forests, insectivores were consistently highest in abundance and frugivores were lowest (Fig. 8) . The coefficients of variation [CV = (SD/oe) x 100] of monthly abundance in these guilds ( Table 5) further indicate that in both habitats, insectivore abundance was least variable (small CV) and frugivore abundance was most variable (large CV). Variability in the abundance of the insectivore-frugivore guild was similar in magnitude to that of insectivores, which is attributed to their general reliance on insects and their feeding on fruits only opportunistically.
Although more variable than the other insectivorous groups, the insectivore-nectarivores were less variable than the specialist frugivores captured in the understory. All guilds except frugivores were more variable in monthly a VF = virgin forest, RF = regenerating forest.
• Shrub and tree foliage-gleaning insectivores are combined here with litter-gleaning insectivores because these three guilds represent the likely consumers of the arthropods collected in the sweep samples.
' Arboreal and terrestrial frugivores are combined to increase size of monthly samples.
abundance in the regenerating than in the virgin forest, suggesting that, in general, birds netted in the regenerating forest have larger home ranges, possibly because of the lower resource availability per unit area relative to the virgin forest. Interguild comparisons of monthly species richness (Fig. 9 ) and the associated coefficients of variation (Table 5) If Malaysian understory plants participate in the dipterocarp mast cycle, as do many nondipterocarp tree species in the canopy, then it is likely that photosynthate would be channeled preferentially into vegetative growth or storage tissues during "off" years. For an understory plant, an increase in photosynthetic surface area in the light-poor understory environment would increase reproductive potential in the next mast year, whereas reproduction out of synchrony would have little or no chance of success because of the relatively high rates of seed predation that occur in dipterocarp forest during nonmasting years (Chan 1980). Although the biomass of frugivores and nectarivores is reduced as a consequence, a high biomass of insectivorous birds may be sustained in the understory because the emphasis in foliage production enlarges the resource base 
